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PREFACE

This volume is the fifth of six volumes that describe the LMI Sortie-
Generation Model System. Volume I, Executive Summary, discusses the problem
the system is designed to address and provides an overview of the prinmcipal

parts of the system. Volume II, Sortie-Generation Model User's Guide, pro-

vides sufficient information to allow a user to run the Sortie-Generation

Model (SGM). Volume III, Sortie-Generation Model Analyst's Manual, describes
the mathematical structures, derivations, assumptions, limitations, and data
sources of the SGM at a very detailed level. Volume IV, Sortie-Generation
Model Programmer's Manual, specifies the details of the computer programs,
file structures, job control language, and operating environment of the SGM.
Volume V describes the maintenance subsystem and explains the comstruction of
the maintenance input file to the SGM. Volume VI describes the spares sub-
system and shows a user how to build the spares file that is used by the SGM.

Potential users are cautioned that no volume is intended to provide, by
itself, all of the information needed for a comprehensive understanding of the

operation of the SGM.
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MAINTENANCE SUBSYSTEM DESCRIPTION

INTRODUCTION

The maintenance subsystem estimates the maintenance manpower and per-
formance input parameters for the queuing model that is embedded in the
Sortie-Generation Model (SGM) System. This subsystem estimates the failure
rate, service rate, and number of servers for each work center in a mainte-
nance organization.

Estimation of the queuing model's input parameters is difficult because
of the manner in which Air Force maintenance data are collected. Maintenance
data collection in the Air Force is job-oriented, hence, task-oriented.l
Using this orientation, the Air Foxce maintains records of all work expended
against the aircraft and all of its components.

The orientation of the SGM is directed towards unscheduled on-aircraft
maintenance in the work center(s).2 The maintenance subsystem consists of a
set of software that estimates: (1) the probability that unscheduled on-
aircraft maintenance is required prior to further flight, (2) the time to
complete all jobs (each job represents a coilection of related tasks) that
must be completed by a work center prior to further flight, and (3) the number

of maintenance teams ‘servers) available. In effect, the software system

1A job is a collection of maintenance tasks possessing the same job
control number.

2A work center, for our purposes, is a collection of individuals with the

same skill type. For example, the fuel shop is a work center although the
aircraft flight in the Aircraft Generation Squadron is not, even though it has
a single work center code. However, the individuals in that aircraft flight
possessing the same skill type are a work center.




developed by IMI "translates! the Air Force's task data into the LMI work
center data.
Construction of the SGM maintenance input files is a five-step process

based on an IMI-modified version of the Common Data Extraction Programs

(CDEP). C(PEP was developed by the Air Force Maintenance, Supply, and

Munitions Management Engineering Team (AFMSMET) at Wright-Patterson air Force
Base to help generate data bases for the Logistics Composite Model (LCOM) in a
standardized fashion. The applicable CDEP programs are listed and discussed
in detail in later sections. The basic data processing sequence is shown in
Figure 1. Each step is described below:

Step 1: Request the base level data. Some of these data must be ob-
tained from the individual bases and some are available from
centralized locations.

Step 2: Convert the maintenance history tapes. This step changes the
format of the history tapes obtained from the bases im Step 1
to one that is compatible with the Honeywell System.

Step 3: Find all work centers or Air Force specialty codes (AFSCs)
reported on the history tapes. This provides a check on the
base level organization. The work center listing also serves
as an excellent aid in determining the work centers to use in
the work-center-to-AFSC mappings (used in the Common Data
Extraction Programs and discussed later).

Extract unscheduled on-aircraft maintenance records and esti-
mate the off-equipment manhours per sortie. This step actually
consists of running the Common Data Extraction and data analy-
sis programs several times. Different work-center-to-AFSC
mappings are used until a set that properly represents unsched-
uled on-aircraft maintenance can be determined.

Create the SGM maintenance input file. By rumning a JCL
stream, several programs are executed that manipulate the
records extracted in Step 4. The SGM inputs are computed and
made immediately available through this manipulation.

The remainder of this chapter provides a detailed description of the five

steps.
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STEP |

REQUEST DATA

BASE LEVEL

® FLYING KOURS
- @ SORTIES

© MAINTENANCE HISTORY TAPES

@ MAINTENANCE OPERATING
INSTRUCTION

® POSSESSED AIRCRAFT

OTHER

® UNIT MANNING
DOCUMENT

© PROGRAMMING DOCUMENT

STEP 2

CONVERT
MAINTENANCE HISTORY
TAPES

|

STEP 3

FIND ALL WORK CENTERS
ON THE

CORRECTED HISTORY TAPE

l

STEP 4 EXTRACT RELEVANT

MAINTENANCE RECORDS AND
COMPUTE OFF -AIRCRAFT
MAN-HOURS PER SORTIE

|

STEP 5

RUN

"smALLJCL"

FIGURE | SGM MANPOWER DATA PROCESSING SEQUENCE
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DETAILED SYSTEM DESCRIPTION

Recuest Base-Level Data

'!;he first step in production of the maintenance data bases is to
request the basic data from the Air Force. This request is made via the Air
Staff (LEXY) to the major commands (MAICOMs), who then direct the bases to
forward the required data. Two data elements can be obtained from a central
source.

Data obtained from the individual bases are the: aircraft flying
hours, number of sorties, number of possessed aircraft, maip enance operating
instruction (MOI), and a six-month maintenance history tape (ABDEDA tape).
The unit =anning and USAF Program Documents are obtained from centralized
sources in the Pentagon. Each of the data elements are discussed below in
greatexr detail.

Aircraft Flying Hours. Aircraft flying hours are the number of

hours flown by the specified aircraft type at the specified base during tae
time period covered by the maintenance data. They are used to compute the
average sortie length for testing the SGM apd its data bases.

Number of Sorties. The number of sorties is the number of sorties

flown during the time period to which the maintenance data appiy. This number
is used with flying hours to estimate the average sortie length, and with the
maintenance data to estimate several SGM maintenance input variables.

Base Level History Tape (ABD6DA) Description. In order to develop

the sortie-generation model inputs, maintenance data must be coiiected and
analyzed from each base. These data are a primary ioput to CDEP. A maximus

of two years' worth of data can be obtained.




Base maintenance actions are documented on the Maintenance Data
Collection Record (AFTO Form 349). These forms are transcribed onto a mainte-
nance history tape that compiles six months of data for all aircraft on the
base. Copies of the AFTO Form 349 and the maintenance data collection tape
record laycut are shown in Figures 2 and 3.

The raw maintenance data are a detailed description (documentation)
of the work performed. Of the data contained on the AFTO Form 349 we require
the Job Control Number, Work Center, MDS (model, design, and series), Type of
Maintenance, Action Taken Code, When Discovered Code, How Malfunction Code,
Start and Stop Times, and the Crew Size. These data elements correspond to

positions 1,2,4,A,C,D,E,F,H,I, and J, respectively. These data elements (and

others) are then transferred to the lL..is:.; tape. Using the history tape,

work-center-specific data are extracted by CDEP.

Maintenance Operating Instruction (MOI). The MOI is a base level

instruction which specifies the maintenance organization's structure. The MOI
also lists work centers and the Air Force Specialty Codes (AFSCs) assigned to
each work center; in effect, the MOI describes the relationships between work
centers and AFSCs. There are two fundamentally different base maintenance
organizational structures in the Air Force: Combat Oriented Maintenance
Organization (COMO) and non-COMO. Portions of the MOI for the 4th Tactical
Fighter Wing (TFW) stationed at Seymour Johnson AFB (COMO) ard the 48th TFW
stationed at Lakenheath AB, England (non-COMO) are shown in Figures 4 and 5.
It's readily apparent from the MOIs that the two base maintenance concepts and
organizational structures are different., The different maintenance concepts
are briefly explained in Appendix K. The MOI is used in co:junction with the
unit manning document (UMD) to determine the number of individuals assigned to

a work center.
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4DOMOL 66-24

Maintenance Management Division
Maintenance Analysis Branch
Programs and Mobility

Files Maintenance
Administraticn

ATRCRAFT GENERATICN SCUACRCN

Cormand,/Squadren  Section/Mech/Admin/Mobility
Projected Gains

Unkrown Workcenter

Munitions Stafs

Maintenance Supervisicon/Training

Erd of Rumway

Dehriefing
334th Aiycraft Maintenance Unit/CTX

334th Aircraft Flicht "a"
334th Aircraft Flight “3"
334th Specialist Flight
34th Weapens Flight
335th Aircraft Maintenance Unit/CTX
335th Aircyaft Flight "a"
335th Aircxaft Flight "B"
335th Specialist Flight
335th Weapons Flight
336th Aircraft Maintenance Unit/CTX
336th Adxrcrait Flight "A"
336th Aircrast Flight "B"
336th Speciaiist Flight
336th Weapons Flight
Alert Branch
Support Branch
Gereral Equipment
“wicnics Equipment (WCS)
Mmitions Ecuigment

ECUIEMENT MAINTENANCE SCUDRCN

FIGURE 4., SEYMOUR JOHNSON MOI




4DCM/MOT 66~24
MEMNIC COLE

i

AGE Sexvicing/Pick-Up/Delivery GSE
Non-Powered AGE NPAG
Maintenance Branch )
Inspect.:.m Section

Inspecum Dock 1

TG il |\|‘|‘|“

Repair and Reclaimation/Tire Shop/Tow Reel
Eqgress

Transient Alert Branch

Mmitions Branch

Mmitions Control

Caummat:.om/uavz.gaum

Instruments/Antamatic Flight Controls

Inertial Navigation System

Photographic

Sensor

Electrical Systems

Electronic Counter Measures

%apcns CGentrol System
Radar Calilwration

Avionics AGE

Jet Engine Shop

Test Cell

Accessory Mamtename Branch

SumvalEqu:.me

FIGURE 4. SEYMOUR JOHNSON MOI (CONT'D)




4BTFW MOI 66~5, Attachwment 1, & March 1980
WORK CENTER/MNEMONIC CODES

1. Deputy Commander ior Maintenance Staff Functions

FINCTIOR WORK CENTER

Deputy Commander for Maintenance B1000
Haintenance Management Division B1OIM
Analysis Branch 31010
Production Analysis BlOil
Deficiency Analysis 31012
Iraining Management Branch 81020
Development and Applicaticns 31021
Records and Requirements B1022
Administration Branch 81030
Programe and Mobiliey B10A0
Quality Control B1160
Inspection Bllt0
FCF B1170
Maintenance Concrol 81200
Files Maintenance 81205

Job Control B1210
Plans and Scheduling B1220
Documencation 81223
Materiel Control 81230
Producrion Control B1231

2. 48 Organization Maintenance Souadron

FUNCTION WORK CENTER

OMS Magagemant 82000
OMS Supervision 32001
Crew Chief University 32002
Blue Branch Supervision 32110
Blue Section 82113
Yellow Branch Supervision B2120
Yellow Section B212:
Red Branch Supervision 82130
Red Seczion 82131
Green Branch Supervision 32140
Green Section B2141
Inspection Branch Supervision 82200
Phase Dock 1 B2211
Phase Dock 2 2
Phase Dock 3 82213
Suppor:t Branch Supervision B2300
Equipment Section 32301
Tank Tarm/780 Seccion 82320
Alert Torce Branch B2400
Transient Maintenance B2520

s
:
£
£
H
£
H
H
£
£
H
i
:
i
i
:
£
i
H
3
H
i
1
!

3. 438 Field Maintenance Scuadron

TCRCTION VORK CENTER

S Managemen: 33000
S Suparvision 33001
Fabrication Branch B3100
Machine Shop 53110
Metal Processing 83120
Structural Repair B3130
Corrosion Céntrol B3140
Parachuce Shop 23151
Nor Destructive Inspection 83170
Propulsion Branch B320C
Non-Powered AGE 83230
Material Support B3231
Accessory Repair 83232
Flightline Dispatch B3233
Jet Engine 83234
Test Cell 33236

LAKENHEATH MOI




A~1.2 MOl 66-5, Attachment 1,4 Mar 80
FUNCTION

Aerospace System Branch
Repatr & Reclamation/Wheel & Tire
Fuel Shop
WRM Tank Farm
Electric Shop
Pneudraulic Shop
Environmental Systems
Egress Shop

AGE Supervision
AGE Repair/Inspection
AGE Servicing

AGE Pickup/Delivery
Nou-Povered AGE

4. 438 Avionics Maintenance Squadron
FUNCTION

AMS Management

AMS Supervision

Pave Tack Flightline

Foto

Avionics Analvsis

Avionics Fligntline Branch and Tool Crib

AMS Yellow Section
Automatic F1t Control
Somb Nav
Comm Nav/Pen Aids

AMS Green Section
Automatic Flit Control
Somb Nay

- {omm Nav/Pen Aids

AMS Blue Section
Automatic F1t Control
Boab Nav
Comm Nav/Pen Aids

AMS Red Section
Autcmatic Fit Control
Somb Nav
Comm Nav/Pen Aids

FMEL Branch
PNEL Lab
Cn Site Calibration
Field Calibration Unit

Avionics Shop Maint Branch
Auto Test Station
Hanual Tast Station
Pen Afds Test Station
Pave Tack Test Station

Air Training Devices Branch
Air Training Devices

3. 43 Munitions Maintenance Branch
FUNCTION

L

Mmisions Management
AFK Supply
Loading Standardization
Munitions Services Branch
Alternate Mission Equipment
weapons Loading
Sculthorpe Support
Heapons Aelease
Gun Services
Maintenance and Storage Supervision
AR Maintensnze
Storage and Eandlin
Storage & Handling %Hﬂdgnhaﬂ)
Munitions Maintenance Conventional
Inspection
Equipment Maintenance

" ul e
bbbl e v i bl 1

FIGURE 5. LAKENHEATH MOI (CONT'D)




Possessed Aircraft. Possessed aircraft are the number of aircraft

possessed by the wing (or squadron). Possessed aircraft are compared to the
Primary Authorized Aircraft (PAA) strength obtained from the USAF Program
Document (discussed later). Comparing the two figures provides a check on the
PAA strength.

Unit Manning Document. The UMD lists the personnel authorizatioms

for each Air Force base. Current and future authorizations are available.
Future authorizations are subject to considerable uncertainty becaqse of
uncertainty in Air Force funding levels, aircraft procurement quantities, and
aircraft locations.

For the mai_ntenance wing the UMD lists, according to the organi-
zational structure, each AFSC and the number of authorized positions of that
AFSC. A portion of the UMD for Seymour Johnson AFB is shown in Figure 6.

USAF Programming Document (PD). Contained in the PD is the world-

wide distribution of aircraft. Specifically, the PD gives current and future
authorized PAA strengths by mcdel, design, and series (MDS) for each -base.
The aircrafts' owning commands are also specified.

The PD is used to determine the bases of interest and the PAA

strength at those bases. Included in the active forces are aircraft assigned
to TAC, PACAF, USAFE, and the AAC.

Convert Base-Level Tapes

Arrival of the maintenance history tapes takes several weeks to
several months. Two to three tapes are nommally received from each base;

however, they are in a format (Burroughs) which tan not be used on the

computer system (Honeywell). A standard system software package, Z}I‘IFO;
solves this problem by converting the Burroughs format to Honeywell System

Standard format.
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Conversion of the tapes is a three-step process that keeps track of
the number of records (and blocks) on the input and output reels. This in-
sures that no records are lost. JCL and run instructions for the three system
routines are listed in Appendix A. A detailed flowchart of the conversion
process is shown in Figure 7; it should be referred to during the following
discussion.

The first step of the conversion process counts the number of blocks
on each input reel. The system routine, PHYSKIP, performs this task. A
sample output of this routine for the three reels of tape received from
Seymour Johnson AFB is shown in Figure 8. The tapes from Seymour Johnson
contain 25,593 blocks (10,752, 10,618, and 4,223). Each block contains ten
records, except for the last block on the third reel which contains between
one and ten records. Multiplying the block count by ten gives the number of
records (within nine) on the tapes.

Step two converts the input reels to the Honeywell format, counts
the number of records converted, and prints the first 100 records of the new
tape. The system routine, ZAT1FO, performs these tasks.

A sample ZAT1FO run for the three Seymour Johnson tapes is shown in
Figure 9. Comparison with the record count from the PHYSKIP shows a differ-
ence of two records (255,930 for the SKIP versus 255,928 for the ZAT). The
difference occurs because the last block of the third tape contains only eight
records. This indicates that all records on the tapes were successfully
converted. Another indication that the ZAT functioned correctly may be in-
ferred from the beginning and ending labels that are printed from each reel of
tape. There are six labels for the Seymour Johnson tapes; they are also shown

in Figure 9.
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74290 01 08/04/80 UTILITY REPORT 731111

$ FFILE AR, PHYREC
$ GUTIL AS1S, TERM
$ FUTIL  AA.»SKIP/1F/,HOLD/AA/

FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

$ FUTIL  AA,,.SKIP/1F/,.HOLD/AAR/ ]
FILE CODE AA SKIPPEL 1 FILES. 10752 RECORDS

$ FUTIL AR, s SKIP/1F /. REW/AA/
FILE CODE AA SKIPPED ‘1 FILES. 1 RECORDE

73330 01 08/04/80 UTILITY REPORT 731111
s FFILE AR, PHYREC

s QUTIL  ASIS, TERM

s FUTIL  AA.>SKIP/1F/,HOLD/AA/

FILE CODE AA SKIPPED 1 FILES. i RECORDS

$ FUTIL  AA,>SKIP/1F/.HOLD/AA/
FILE- 2 BLOCK 3397 FILE CODE AR NONRECOVER.

FILE- 2 BLOCK 3398 FILE CODE AR NONRECOVER.
FILE- 2 BLOCK 3399 FILE CODE Aé NONRECGVER.
FILE- 2 BLOCK 3400 FILE CODE AA NONRECOVER.
FILE CODE AA SKIPPED 1 FILES. 10618 RECORDS

$ FUTIL AA.SKIP/1F/,REW/AR/
FILE CODE AA SKIPPED 1 FILES. 1 RECORDS

74370 01 08/04/80 UTILITY -REPORT 731111

$ FFILE AR,PHYREC

$ QUTIL  ASIS,TERM

$ FUTIL  AA,,SKIP/1F/.HOLD/AR/

FILE CODE AA SKIPPED 1 FILES. 1 RECORDS

$ FUTIL AR ,SKIP/1F/.HOLD/AA/
FILE CODE AA SKIPPEG 1 FILES. 4223 RECORDS

$ FUTIL  AA.,SKIP/1F/.REW/AA/
FILE CODE AA SKIPPED 1 FILES. 1 RECORDS

FIGURE 8. SEYMOUR JOHNSON PHRYSKIPS
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Occasionally a bad block is encountered; i.e., a block that cannot
be converted into the Honeywell format. The blcck number(s) is printed when
this occurs. If fewer than five bad blocks are encountered during coaversion
it usually is not worth re-running the ZAT. Computation of the number of
records that should have been converted is done by subtracting ten from the
total record count (from the PHYSKIP) for each bad block. The mew total can
then be compared with the number of records converted by ZATIFO.

Step three checks the output tapes of ZATIFO by printing the first
100 records, skipping through the output reels, and printing the total number
of records on the output reels. This total should agree with the total number
of records converted by ZAT1FO. If not, the dump and conversion should be
re-run.

Find All Work Centers

Before work ceater data can be extracted from the maintenaace
history tape an accurate determination must be made of the work centers
against which work bas been charged. These work centers and their respective
AFSCs should be listed on the MOI; however, changes in the MOI occur over time
and sometimes it is in error. Determination of the work centers actually used

requires running two CDEP programs using 2 special set of CDEP instructions

(for the first program). The processing sequence for finding all work centers

is shown in Figure 10.

The two CDEP programs used to find all work centers listed on the
history tapes are the SELECTION and SELECTION REPORTS programs. The Selection
program selects or rejects records from the maintenance history tape based on
user-supplied instructions. Rejected records are given a "reject reason code”
which is analyzed in the Selection Reports Program. One of these reason codes

is for work centers not included in the acceptable list. By having an espty

IiJ

i 4
g

o

T s
[

i)

iy




SELECTION
PROCESIING |
nEssases

INPUT DATA
SELECTION
SUMMARY

USER INpyT

SELECTION
SUMMARY

LO¢ oF
USER NmyT
OIRECTIVES

coep
SELECTION
PROGRAMN

{3EL. wes)

SORT
SELECTION
DATA FiLE
RECORDS

h 4

SORTED
SELECTION
RECORDS

Y

coey
SELECTION
REPORTS
PROGRAM

7 SELECTION

(30RT. wes)

SROERAM
OIRECTIVES

$01
INDEX FILE

REPLACE
w”

WITH THEIR
AFscs

}

HISTORY
TAPES

FIGURE 10.

(CSTAR /RUN)

CONNECTS TO

(FIGURE (3.}

CONNECTS TO
{FIGURE i3.)

(M. wes )

(P2.X3.2)

CONNECTS 10
(FIGURE 13}

FIND ALL WORK CENTERS PROCESSING SEQUENCE




acceptable work center list all records are rejectéd for this reason and

appear on the "SB" report (Reporting Work Centers Not Found in Work-Center-

to~AFSC List). The special CDEP instructions and a sample "SB" report for

Seymour Johnson AFB are shown in Figures 11 and 12; JCL for running these pro-

grams are in Appendix B.

1000 REPORT GROUP,TITLE,FIND ALL WCS
1010 SORTIES. 146862

1020 REPORT,C2

1030 SRD,AFT

1040 WDC»A

1050 REPORT.C2

1060 SRD, XFH

1070 WDC,A

1080 REPORT.C4

1090 SRD,AFT» XFH

1100 WDC,A

1110 WORKCENTERS TO AFSCS

1120 DUMMY, DUMMY

1130 END

1140 REPORT,SC,SUPPRESS,REPORT

FIGURE 11, CDEP INSTRUCTIONS TO REJECT ALL WORKCENTERS (OR AFSCs)

Examination of the "SR" report shows each reporting work center on
the maintenance history tape and the number of manhours and units of work
reported against it. Using this report gives one some intuition about the
error in recording the work center code and for the proper work center to
include in the acceptable set (discussed in a later section).

Procedures for documenting maintenance for work centers in the
aircraft generation squadron (AGS) have been recently changed. This change
significantly affects our selection and analysis of a base's maintenance data.
Prior to the change, each skill type (AFSC) in the AGS, in each aircraft

maintenance unit, had its own work center code. Individualized work center

20
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coding in the AGS allowed easy selection of work based on the skill (WC~AFSC
combination) of the individual. The new data processing procedures record one
work center type for flight-line maintenance regardless of skill type;
fortunately, the AFSC is recorded elsewhere on the maintenance record.

We move the AFSC back into the work center position by creating a

new maintenance history tape in order to continue using CDEP without making

extensive modifications.3 Th2 Selection and Selection Reports programs which

do this are listed in Appendix G. The FORTRAN program that moves the AFSCs
back into the work center position for the flight line work center codes is
listed in Appendix B along with its JCL and running instructioms.

Extract Records and Determine Off-Equipment Requirements

The Common Data Extraction Programs ar- used to extract maintenance
data from the six-month maintenance history tape. Data extraction is governed
by user-specified "CDEP directives." These directives, through specification
of the aircraft type(s), engine type(s), type(s) of maintenance, when dis-
covered code(s), and relevant work centers, dictate the records selected by
CDEP for later processing. A different set of directives must be constructed
for each base - aircraft type (MDS) combination; however, the primary differ-
ence among directives is the set of acceptable work centers.

Because the SGM's focus is on unscheduled on-aircraft maintenance,
the maintenance data for work centers performing this type of work must be
extracted from the history tape. However, this set of work ceamters is not
known when the directives are initially constructed. A five-step approach to

determining the work centers that perform unscheduled on-aircraft maintenance

3CDEP is being modified by the Air Force Management Engineering Team to

allow record selection based on work-center-AFSC combinations. This CDEP
modification will eliminate the need for creating a new history tape with the
work center codes replaced by the performing AFSC.
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is outlined below. This approach enables us to make a "best guess" at the

unscheduled on-aircraft work center list, check it, and estimate the off-

equipment maintenance requirements in two CDEP rums. It is usually possible

to get the "best-guess" list right on the first try with a. little bit of

experience. All processing is dope by running a single JCL stream. This JCL

i Wbl

and a sample run for Seymour Johnson AFB are shown in Appendix B. The reader

should refer to Figure 13 to follow the processing sequence.

The five steps are:
Construct best-guess directives,
Construct all-inclusive directives,
Construct off-equipment work center lists,
Run CDEP (twice) and the maintenance analyzer,
Modify step opne directives, if necessary.

output tape from step one is used as input to SMALLJCL (the

program that generates SGM manpower inputs) after the final best-guess

directives have been determined.

Step 1: Construct Best~Guess Directives. Users of CDEP build base-

specific directives to select unscheduled on-aircraft maintenance. These

directives specify the record types (maintenance actions) to extract from the

maintenance history tapes. Described in this section are the procedures for

building the best-guess set of directives; an example best guess for Seymour

Johnson AFB is shown in Figure 14.

The CDEP selection program directives consist of two sections de-

lineated by their frequency of change; that is, the work-center-to-AFSC

mapping (lines 170-810) changes completely for each base, while lines 100-160

are fairly standard. Lines 100-160 specify the base, number of sorties, CDEP
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report type, aircraft type, acceptable when-discovered codes (WDCs), accept-
able labor categories, and acceptable maintenance types. The WDCs, category-
of-labor codes, and type-maintenance codes in lines 140, 150, and 160 direct
CDEP to select unscheduled maintenance actions. When these codes are combined
with report code C2 (line 120), which specifies on-equipment maintenance, CDEP
selects unscheduled, on-equipment maintenance actions. Lines 120, 140, 150
and 160 are never changed, regardless of the base or aircraft type. This
combination of directives reflects one representation of maintemance in a
surge environment.

Lines 100 and 110 identify the base and the number of sorties flown
during the time period to which the maintenance data apply. The standard
reporting designator (SRD), AFT, in line 130 tells CDEP to select maintenance

4 These lines (100, 110, and 130) are changed for

charged against the F-4E.
each base and/or aircraft type.

Each base has a unique organizational structure; however, the organ-
izational structures are based on the combat-oriented maintenance organization
(COMO) or the standard base maintenance organization. Within either type of
maintenance organization the kinds of work centers which perform or would
perform unscheduled on-aircraft maintenance in a surge is relatively stable.
There are differences among bases in the implementation of the two basic
structures depending on mission, but the major difference among bases is in
the labeling or work center code assigned to a group of individuals who per-
form a specified function. The purpose of the base-specific work-center-to-

AFSC mappings is to list the work center codes and relate them to a common

AFSC or function. This use of the work-center-to-AFSC mappings allows us to

{'SRDs are system unique reporting codes and can be found in Techpical
Ordexr 00-20-2, The Maintenanc: Data Collection System.
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select the types of work centers we want and to assign standard names, via the

AFSC, to common functions which have been assigned base-unique work center

codes.

Determination of the best-guess set of work centers is largely based

on past experience, knowledge of the type of work generally performed by =

different work centers, the maintenance operating instruction, and the CDEP

selection reports program, "Report SB". The MOI and "Report SB" are used to

determine the base's work center labeling scheme; "Report SB" serves as a

check on the MOI. The work centers in the specialist flight and aircraft

flight in the AGS; fuels, repair and reclamation, and egress in the EMS;

communications/navigation, automatic flight control/instruments systems,

inertial navigatiom, photo, sensor, electrical, electronic counter-measures,

L

weapons control, structural repair, machine shop, pneudraulics, and environ-

A
! |‘"||n

i

mental shop generally make up the best-guess list of work centers (for the

L

F-4). This list of work centers is checked in step four by a data analysis

i

=3 program which examines all F-4 maintenance records and categorizes theam into

=% acceptable (meeting the on-aircraft unscheduled maintenance criteria) or

i
ks

Lt
i

unacceptable states. Examination of the data apalysis results provides a check

on the best-guess list of acceptable work centers.

Uk
4w

The best-guess mapping used for Seymour Johnson AFB is shown in

lines 180-800 of Figure 14. Thr2e columns, after the line nusbers, make up

E; the mapping. Column one is the vork center code indicated on the MOI, except

for the specialist flight which is discussed later. The second column is the

- 3 AFSC that the work center is mapped into; that is, all work recorded against
the work center is now counted and analyzed as if it were recorded against the

AFSC. Column three is the name of the AFSC.




The work centers listed in column one are generally those listed on
the MOI. However, a recent base level reporting change provides for recording
a single work center code for all skill types in the specialist flight.
Different work center codes are used to differentiate the specialist flights
within tixe AGS.

Differentiation of the AFSCs in each specialist flight is accom-
plished by modifying the( history tape prior to running CDLP with the best-
guess list of work centers. The preprocessing step replaces the work center
code used to indicate a specialist flight with the AFSC of the individual in
the specialist flight. An alphabetic code (A,B,C,. . .) is placed in the
fourth position of the AFSC (mormally used to identify the individual's skill
level) to differentiate among the flights. For example, the 334th Specialist

Flight at Seymour Johnson AFB has a work center code of 4G121. This code has

been replaced on the tape fed to CDEP with the AFSCs with an "A" in the fourth
position. These AFSCs are in lines 270-680 in Figure 14 and are labelled in
column three as belonging to the 334th. It is important to differentiate
: among the specialist flights because they occasionally work on different types
of aircraft.

: ;% ' Work centers other than those in the AGS perform unscheduled on-

aircraft maintenance. In some cases this type of maintenance is a primary

function; in others, the non-AGS work centers provide support to the AGS when
= needed. In order to represent properly on-aircraft maintenance requirements
=N for a specific skill, it is necessary to capture the imscheduled om-aircraft
saintenance performed by the shops.
5 The work-center-to-AFSC mapping is used to select aon-AGS work
: 3 centers anG n:zp them to an AFSC based on their primary functir. as outlined

above. In the first case, the non-AGS work center is represented by its AFSC
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with an E or R in the fourth position. The "E" or "R" indicates that the AFSC

(work center) belongs to the EMS or CRS, respectively.

If the shop work center provides unscheduled om-aircraft support to
the AGS when necessary, this work is counted under the corresponding AGS AFSC.
This is done by mapping the shop wcrk center into the AGS AFSC. Anm "X" is
used in the fourth position of the AFSC for these work centers and for the
corresponding AGS AFSCs.

Inclusion of work performed by non-AGS personnel with work performed
in the AGS affects the number of people considered available to do unscheduied
on-aircraft maintenance. This is especially true in the event of a deploy-
ment. Our approach to dealing with this issue is discussed latex in detail.

Another problem arises because of the inconsistency between AFSCs in
two CRS work centers and the corresponding AFSCs in the AGS. In particular,
the 325X0/X1 and 328X0/X1 AFSCs in the CRS are each counted as one work center
whereas the four AFSCs are separately identified in the AGS. Because the
325X0/X1 and 328X0/X1 AFSCs are each combined into one work center it is
impossible to determine the amount of work done by the individual AFSCs.
Being unable to discern the difference between work performed by a 325X0 or
325X1 AFSC in the CRS forces us to combine them in the AGS. The CRS work
center is then mapped into the pooled AGS AFSCs. Such a combination is showm
in lines 480-530 and line 700 in Figure 14. The 328X0 and 328X1 AFSCs are
combiped in a similar fashion in lines 390-440 and line 690 in Figure 1l4.

No difficulties are caused by combining the similar AFSCs because

{1) the type of work they do is almost the same, (2) a great deal of cross-

utilization occurs between the combined AFSCs, and (3) there are inmdications

that the Air Force will soon be combining the AFSCs anyway. Thus, from a

practical standpoint the AFSCs are the same.
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Step 2: Construct All-Inclusive Directives. The best-guess set of

work centers must be checked to insure that all work centers that perform or
would perform umscheduled on-aircraft maintenance in a surge environment have
been included. Checking the best-guess work centers is done by constructing a
set of CDEP directives that includes all possible work centers and all un-
scheduled maintenance. Using an output tape from CDEP with this second set of
directives, a data analysis program is run that categorizes the extracted
maintenance data based on several factors. The categorization allows the user
to check the types of maintenance performed by each work center and/or AFSC.
Additional information on the data analysis is presented in a later section.

Construction of the all-inclusive CDEP directives follows the ap~
proach used previously. There are two sections in the directives (see Figure
15) again delineated by their frequency of change. Lines 100-220 remain
relatively constant for each base and/or aircraft type. The work-center-to-
AFSC mapping is again unique to each base or aircraft type. Because the
second set of directives is used to check the first, it is designed to select
all unscheduled maintenance reported against the aircraft or its engine(s).
Thus, two additional CDEP report types (lines 150-200) are requested: the C4
report is for off-equipment work reported against the aircraft or its
engine(s); the C2 report is for on-enginé maintenance. The when-discovered
code set used for all three report types is all-inclusive, as are the category
of labor and type-maintenance code sets.

The purpose of the all-inclusive mapping is to make explicit the
type of work performed by each work center or AFSC. By making the type of
contribution explicit it is easy to deacide whether the work center or AFSC

should be included in the best-guess list.
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The all-inclusive list is based on the CDEP selection "Report SB"
and the MOI. Based on "Report SB" it is sometimes possible to eliminate a
work center or AFSC from consideration right away because no unscheduled
maintenance was done. Another advantage of using the "SB" report in combi-
nation with the MOI is the ability to identify changes in the work centérs
that appear on the history tape but are not yet on the MOI. Lastly, use of
the "SB" report helps identify contributions of each AFSC within the AMUs.
This is very important bzcause it is not always clear from the MOI which AMUs
work on the different aircraft.

The structure of the work-center-to-AFSC mapping in Figure 15 is
similar to that used in the best-guess mapping. Column one is the work center
code, column two is the work center or AFSC into which the work center is
mapped, and column three is the name.

The work center naming convention(s) in the second mapping is dif-
ferent from those used in the best-guess mapping. The all-inclusive mapping
is set up to allow the user of the data onalysis program to identify work
performed by each work cencer or AFSC (in ~ue &aMUs). A similarity to the
previous mapping is that work centers in the EMS are listed first; work
centers in the AGS and CRS are listed s«¢vend and third, respectively. No
significance should be attzcxid to the work center ordering.

Work centers in the E¥S (see Figure 15) are mapped into their work
center code or AFSC. When the work center is mapped into its AFSC, the fourth
position is an "E". This helps identify the work center as belonging to the
EMS when results from the data analysis program are examined without referring
back to the mapping. On occasion the same AFSC is used in more than one work

center in the EMS. Work centers are differentiated in this case by changing
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the fourth position to a "D", or "C", etc. The letter used depends on how
many times the same AFSC is used in different work centers.

A different naming scheme is used to differentiate among AFSCs in
the AMUs. Earlier, the work center code for each AMU was replaced by the AFSC
of the individual performing the work. That AFSC's fourth position was

changed from "X" to "A", "B", "C", etc. to differentiate among the AMUs.

These characters are changed in the mapping to "G", "H", and "I" to prevent

overlap with AFSCs in the EMS.

The naming convention used for work centers in the CRS is similar to
the EMS convention, except different letters are used in the fourth position.
The letter "R" is used to indicate that an AFSC belongs to a CRS work center.
When the AFSC is used in more than one work center, we continue with the
alphabet. For example, in lines 870 and 880 the 321X2 AFSC is used in both
the weapons control and calibration shops. The difference between the shops
is preserved by mapping the work center codes into 321R2 and 32152,
respectively.

Step 3: Construct Off-Equipment Work Center Lists. The sortie

generation model explicitly treats requirements for unscheduled on-aircraft
maintenance. Because significant unscheduled off-equipment maintenance
requiremeants exist, it is necessary to determine if sufficient personnel
resources are available to meet surge maintenance requirements.5

An estimate of the unscheduled off-equipment maintenance require-
ments are computed by: (1) calculating peacetime off-equipment manhours per
sortie, and (2) multiplying the peacetime rate by the SGM's estimated daily

sortie capability. The product is an estimate of the required uascheduled

5Our use of off-equipment maintenance includes on-engine maintenance.
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are then compared

shop maintenance requirement.

The required shop manhours

with the manhours available in each shop after performance of unscheduled

on-aircraft maintenance. Unfortunately, this approach ignores queuing in the

shops, but it has the advantage of being simple and reasonablie if the shop

utilization rates are low.

A best-guess list of off-equipment work centers is constructed in

much the same way as the om-aircraft list. However, the off-equipment list is

not used by CDEP but by the data analysis program. Becarse of the data pro-

cessing flow, the maintenance workload examined by the data analysis program

is based on the AFSC in cclumn two of the all-inclusive mapping. Since the
off-equipment rates are computed at the end of the data analysis program, the
selected AFSCs must also correspond to those in column two.

Two AFSC lists are used to select unscheduled off-equipment mainte-~

nance manhours. The first list, shown in Figure 16, is a master list which

contains the AFSCs of interest.

343_ 01 326R3

= 02 326R4
3 03  326R5
| 04 423E2
e 05 423E3
06 423R0
07 423R1
08 423R4
09 462E2
10  426R2
11 427RO
12 427R4
13 427RS
14 431E1
15 AR220
16  AR370

FIGURE 16. MASTER OFF-EQUIPMENT AFSC LIST
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The second list, shown in Figure 17, is used to map AFSCs which perform sim-

ilar functions into one AFSC.

326R3 01
326R4 02
326R5 03
423E2 04
423E3 05
423R0 06
423R1 07
423R4 08
462E2 09
426R2 10
427R0 11
427R4 12
427RS 13
431F1 14
431E1 14
AR220 15
AR370 16

FIGURE 17. ACCEPTABLE OFF-EQUIPMENT AFSCs

‘This is the same type of function which was performed by the best-guess

mapping described earlier.

There are two columns in both AFSC lists. The first two positions
in the master AFSC list contain the numbers "01"-"16", and are used as array
indices for the AFSCs of interest. The second list contains all AFSCs of
interest in the first column. The second column is a set of pointers to the
first list and indicates the master AFSC into which the acceptable AFSC should
be mapped. For example, AFSCs 431E1l and 431F1 are mapped into 431El1 by plac-
ing a 14 in the second column. The mapping causes work performed by these
similar functions to be counted togeth-er.

Step 4: Run CDEP and the Maintenance Analyzer. CDEP and the data

analysis program are run after the CDEP directives and off-equipment lists
have been constructed. The procedure for running CDEP and the data analysis

is very simple; the user just initiates a JCL stream. This JCL executes CDEP




twice, once with each set of directives, and then runs the data analysis

program using the results of the second CDEP run. A description of the JCL
and procedures for runmning it are given in Appendix B.

Each CDEP run produces a set of summary statistics which show how
many records and manhours were read from the base~level history tape and how
many were reiected (with the reason) or selected. A sample "Input Data Selec-
tion Summary" for Seymour Johnson AFB is shown in Figure 18. We are inter-
: f; ested in the selected record; on Selection "Report SD'. "Report SD" contains
a summary of the direct manhours expended by each AFSC against the desired
SRDs. We do not use "Report SD" because it does not separate on~ and off-
equipment maintenance. Therefore, we modified CDEP to produce another output
reel which identifies on- and off-equipment maintenance. The new output reel

is used by the data anlysis. program. An output tape from CDEP's Combination

Reports Program is then used to calculate the SGM inputs once the output of

the data analysis program indicates that the list of best-guess work ceaters

is correct. Once again, the reader is urged to consult Figure 13.

The data analysis program reads the new tape created by CDEP and

characterizes the maintenance data for each workcenter-AFSC combination based
= : on several criteria. The criteria are designed to separate work based on:

(1) equipment type as indicated by the standard reporting designator (SRD);

f;; ‘2 (2) record type as indicated by the record ID; and (3) type of maintenance.

Each major end item in the Air Force is assigned an SRD. A listing

SR Y S

of SRDs and their associated equipment type can be found in USAF Technical
g Order 00-20-2. By way of example, the SRDs for the F-4E and its J79-17 engine
: are "AFT" and "XFH," respectively.
The record ID identifies seven work categories:

(1) on-equipment,

(2) engine bench check, (3) off-equipment, (4) indirect labor, (5) bit and
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piece part, (6) serial control or time change, and (7) engine periodic mainte-
nance or inspection. Our primary interest in analyzing the maintenance data
is to understand the on- and off-equipment categorizatiomn, record IDs 1 and 3,
respectively. Data for record IDs other than 1 or 3 are combined under a
record ID of 2. This approach makes it easy to examine the on~ and off-
equipment work, while insuring that no work has been improperly discarded.

The third set of criteria allows us to examine unscheduled main-
tenance independently of scheduled maintenance. This is done by categorizing
records into an acceptable set based on the same type-maintenance and when-
discoverad code sets used in the best-guess CDEP directives. An example
categorization for Seymour Johnson AFB is shown in Figure 19. Columns (1)-(3)
are self-explanatory. Columns (4) and (7) give the total number of records
and manhours, respectively. Columns (5) and (8) show the percentage of
records and manhours within the SRD code, while columns (6) and (9) show the
same percentage disregarding the SRD classification. Unscheduled maintenance
is identified by columns (10)-(13).

The last four columns in Figure 19 are used to identify on-aircraft
unscheduled maintenance. Maintenance that has a record ID of 1, anm aircraft
SRD, and is in columns (10)-(13) is comnsidered "acceptable.” If an AFSC
performs ‘“acceptable” maintenance it is included in the best-guess CDEP
mapping. AFSCs are also included in the best-guess mapping if they do not
perform acceptable maintenance, but would in a surge environment.

Step 5: Modify Step 1 Directives, If Necessary. Examination of the

results of the maintenance analyzer is eXtremely important because it can {and
frequently does) lead to changes in the best-guess mapping. This changes the
records selected for use in calculating the SGM manpower inputs. The output

of the data analysis program, as shown in Figure 19, is designed to help the
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analyst ask questions about the type of maintenance performed by an AFSC. By

.‘.‘,.n.(...,..(,.4.‘-.\,..u.u,.....m»umurmmnmmrhrfnnﬂnmm&&whH b

obtaining answers to the right questions, the znalyst can Jecide whether or
not to include the AFSC in the best-guess mapping. An example of this idea,
using Figure 19, follows. Taking the easy (sensor) AFSCs first, it is easy to
see that 32262 and 322H2 should be in the best-guess mapping. Both AFSCs are
in the AGS (indicated by the "G" and "H" in the fourth position), they com-
pleted a similar number of acceptable manhours, and they perform on-aircrait
maintenance. It is wore difficult to decide whether or not to include shop
AFSCs in the best-guess mapping.

Let us continue using Figure 19, but consider the two shop AFSCs,

l"‘ i f‘n' . “i‘[w"\ l“, |

321R2 and 32152. These AFSCs represent the weapons control and radar calibra-

A

R |

tion shops, respectively. Because we are working with shop work centers, it

i

is necessary to talk with personnel at the base to find out in detail the type

of maintenance pe;:for-ed there. In our example the 321R2 would be excluded
and the 321S2 included. The primary function of the weapons control shop is
to inspect, install, maintain, troubleshoot, overhaul, repair, and modify
weapons coatrol systems and associated equipaent. This work is all performed
in the shop, as suggested by the low number of on-aircraft manhours - 16.4.

4 difrferent function is performed by individuals in the calibration

shop. The data and conversations with maintenance personnel indicate that

these individuals are dispatched to the flight line when needed to perform

tasks which are too complicated for the flight line personnel. For this

reason, maintenance work performed by the calibration shop (approximately 2500
hours) is included in the best-guess mapping, while work performed by 321R2

individuals is not.
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If the 321R2 AFSC had been included in the best-guess mapping this
analysis would help correct the error. A similar approach is fo:lowed with
the other AFSCs.

Create SGM Manpower Input Data

Creation of the SGM manpower input fiie can be accomplished by
running the JCL called SMALLICL. This JCL stream exé&cutés several programs
(see Figure 20) which read an output tape from CDEP, a file of =maintenance
manpower authorizations, and several other files. Construction of the
authorizations file is discussed below followed by a description of each
program executed by SYMALLJCL.

Count Relevant Authorizations. A count of the number of authori-

zations for the "relevant™ AFSCs is necessary to datermine the number of
servers avzilable for use in the SGM. This count includes the authorizations
for 2 number of shop work centers, refiecting our belief- that those shops
would provide support to the AGS in a surge as their primary function. In
effect, the decisions on what work centers or afSCs; to count has been made in
the best-guess directives. The number of authorizations reflects the best-
guess list, but it is tempered by an understanding of the shop functions.

The unit manning document for each base is the source of our author-
ization totals. A portion of the UMD for Seymour Johnson AFB is showm again
in Figure 21; the complete UMD is shown in Appendix D. Separate sections are
provided for each squadron (aGS, CRS, and E¥S). In additiom, the AMUs are

uniquely identified.

s
[/

A great deal of information about the structure of the wing
contained in the TMD. Columns (1)-(14) describe the structure necessary to

count authorizations by AFSC. These columns are defined below.

{1) - Column (1) indicates the base’'s name.

.
T ——
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This column gives the unit number; for example, the 4th
Tactical Fighter Wing.

The third column indicates the squadron type; in this case,
the Aircraft Generation Squadron.

The fourth column indicates the type of unit; i.e., wing
versus squadron.

Data in this column represent the organizational structure
code. Portions of these codes are standard; a separate list-
ing is needed to decipher them.

Column (6) indicates the functional code of the work center.
The second through fourth digits of the FUNC code are standard
throughout the Air Force, and can be found in T.0. 00-20-2.
These same digits also correspond to the second through fourth
digits of the work center codes found in the maintenance
operating instruction.

The seventh column contains the program element code (PEC).
Each program in the Air Force has its own PEC. The PEC is
used to identify funding to various programs and indicates the
funding source for the authorized persomnel. It also is a
good indicator of mobility requirements; that is, personnel
with an F-4 PEC would deploy with their F-4 squadron.

Mo N A

(8) & (9) - These two columns indicate the AFSC(s) of individuals assigned

to the different workcenters. The last column of the AFSC
(the character) and column (9) are suffixes and prefixes,
respectively. They are used further to indicate the skill
type of the individual, in particular, the specific equipment
the person is capable of maintaining.

(10) - Indicated by column (10) are the grades of each skill.

(11) - (14) - Columns (11) -(14) indicate the funded authorizations for each
skill type. These are the authorizations which a-e counted
for each work center or AFSC; however, the skill levels
(fourth position in the AFSC) are disregarded. Current
authorizations (they correspond with the January-June 1980
maintenance data) are in the eleventh column, also labelled
4/80. The 1985 auchorizations (not shown in this example for
security reasons) are used in support of the FY 83 POM; that
is, they provide an estimate of the level of maintenance
manpower resources available in 1985. Authorizations for 1985
are used because they correspond in time to the arrival of
spares (lead time past the buy point) funded with FY 83
monies.

Counting the authorizations for each AFSC can be done after an

understanding of the UMD has been developed. Two lists of AFSCs must be made:




on- and off-equipment. The on-equipment authorizations list corresponds to

the best-guess mapping used in the CDEP directives. Included in the author-

ization totals are the CRS and EMS authorizations that would be available to
perform on-aircraft maintenance in a surge environment. Excluded from the
counts are officers, civilians, and "9"-level skill types because they are
supervisors or would not be available in 3 wartime environment.

The off-equipment list consists of the authorizations for those
AFSCs included in the off-equipment list used in the data amalysis program.
Officers, civilians, and "9"-level individuals are again excluded, for the
same reasons as before, from the shop authorizatiom totals. A list of om-and

off«equipment authorizations for Seymour Johnson AFB is shown in Figure 22.

AFSC AGS cRS EMS
B~FLT C-FLT

321X2 11 11 37
322X2 17
325X0
325X1
328X0
328X1
328X3
328X4
404X1
423X0
423X1
423X2
423X3
423X4
426X2
427X0
427X2
427X4
427X5 7 7 7

431X1 67 67 67 27
462X0 10 10 10 44

w o =~ oS -

IGURE 22. ON- AND OFF-EQUIPMENT MAINTENANCE AUTHORIZATIONS

After the list in Figure 22 is completed an input file for the SGM

listing the shop and total authorizations for each AFSC is contructed. An
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example authorizations file for Seymour Johnson is shown in Figure 23.

Only

the second and third columns are important to the reader. They list the total

(AGS & shop) and shop (CRS and EMS) authorizations, respectively.

TOTAL NON-~AGS
AFSC AUTHORIZATIONS AUTHORIZATIONS

321X2 70 37
325X0 32 8
328R3 77 77
328X0 36 9
328%4 17 5
404X1 24 . 24
423E2 29 29
423E3 21 21
423X0 23 5
423X1 13 4
423%4 24 6
426X2 30 0
427R0 8 8
4275 26 5
431E1 27 27
431X1 201 0
462X0 30 3

FIGURE 23. SAMPLE AUTHORIZATIONS LISTING*

"AFSC listing reflects the best-guess mapping shown earlier.

Run "SMALLJCL". Maintenance records (or tasks) selected by the

Common Data Extraction Programs must be "translated" into standard queuing
model ipputs (failure rate, service rate, and number of servers) for use by
the SGM. This translation is done in a three-step process using a CDEP output
tape, a file of manpower authorizations, and a list of AFSC names (correspond-
ing to the manpower authorizations). The three steps are: (1) an error
check, (2) a sort of the records selected by CDEP, and (3) data reduction and
parameter estimation (See Figure 20).

The sequence of programs executed by "SMALLJCL" manipulates the task

records selected by CDEP into maintenance jobs associated with specific work
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centers. Some assumptions are then made concerning the number of jobs which
can be worked on simultaneously and the repair time distribution to estimate
the work center break rate (failure rate), work center service rate, and the
number of servers available in each work center to perform unscheduled on-
aircraft maintenance.

A detailed description of the three steps follows.

Error Check Program. Data se 2cted by CDEP are discarded by the

error chec% program for two reasons. The first check insures that the start

day indicated by the JCN (the first three characters of the JCN are the Julian
date) and Air Force Technical Order (AFTO) Form 349 are within five days of
one another. Records not meeting this criteria are either bad or are not
considered as unscheduled corrective maintenance.

The other rejection criterion is based on the work unit code (WUC).

Work unit code whose first two digits are "10" or less are rejected because

they are generally associated with support general work; i.e., they are not

ol

unscheduled maintenance records.

A pew tape is written for input to the sorting routine after records :

are rejected based on their WUCs and starting time difference.

Sort Procedure. Estimation of the maintemance manpower input param-

eters requires that the tasks comprising a job be grouped together and related

to the work center(s) that performed the maintenance. This computational

requirement dictates the sorting strategy. Thus, the sort is performed on

three keys, listed in major to minor order: performing work center, job

control number, and starting time.
Sorting on the work center code (AFSC) groups all jobs which per-
formed maintenance in that work center together. This sort key is needed to

accumulate data efficiently on a work center basis. The second sort key is




based on the job control number. Sorting on the JCN allows us to calculate

the job time (after sorting on the next key) because all tasks relating to the
job in the work centers are grouped together. After sorting on the JCN it is
possible to estimate the break rate because the number of jobs requiring
maintenance in each work center is easily counted.

Following the JCN sort is a start-~time sort. This sort orders the
tasks within a job, within a work center, by starting time. Combining the
three sorts allows Qetermination of the start and stop times of the first and
last task in each job, respectively. Hence, the time to complete the entire
job is easily determined (last stop time minus first start time).

Included in the job time is "white space," or the time between tasks
when no work is being done. White space is included in the job time because
it represents a portion of the time required to repair the aircraft; i.e., it
represents part of the service time (rate) input to the queuing model repre-
sentation of aircraft maintenance.

Another reason for the three-key sort is that it facilitates estima-
tion of the average crew size of the jobs performed in each work center. The
average crew size is used later to estimate the number of servers available to
the queuing model.

Reduction and Tabulation Procedures

The third program run by "SMALLJCL" is the data reduction and tabu-
lation routine (REDTAB). REDTAB completes the process of tranmslating stamdard
Air Force maintenance data into the SGM queuing inputs. Three files are read
by REDTAB, thev are: (1) the sorted task records, (2) a list of AFSCs, and
(3) a list of manpower authorizations corresponding to the AFSCs in (2).
Written by REDTAB are the SGM queuing inputs; an example for Seymour Johnson

AFB is shown in Figure 24.




s

i
i

v

AFSC PR (BREAK) NUM. CREWS SVC. RATE

321X2 0.2878 27.7676 0.1417
325X0 0.1515 15.0639 0.1384
328R3 0.1062 31.0711 0.1273
328X0 0.2010 18.3593 0.1769
328X4 0.1506 9.5688 0.2507
404X1 0.0225 11.9979 0.1510
423E2 0.1699 9.9524 0.0682
423E3 0.0608 8.3078 0.1043
423X0 0.1188 12.2815 0.1327
423X1 0.0793 6.5677 0.1571
423X4 0.0836 11.9101 0.1365
426X2 0.0508 10.8063 0.1585
427RO 0.0379 4.5622 0.3955
427X5 0.1633 14.8863 0.2584
431E1 0.0335 10.7310 0.0857
431X1 0.0527 131.4904 0.5356
462X0 0.1641 7.2708 0.5434

FIGURE 24. MANPOWER INPUT FILE

The reduction and tabulation program reads and accumulates the
number of jobs and job times by work center. After the records (maintenance
task data) are read, some assumptions are made to estimate the work center
break rates and service rates. The authorization totals are then used to
estimate the number of servers available in each work center. A detailed
explanation of the approaches to estimating the queuing model input parameters
is given below.

Derive Maintenance Manpower Inputs

Work Center Types. Aircraft maintenmance is performed by four types

of work centers. Whether or not the work center is explicitly modeled in the
Sortie Generation Model (SGM) depends on the work center's function and how
that function coincides with the SGM's use as a budgeting tool. Within the

budgeting framework the SGM is intended to relate three categories of resource

53

o

s g
T e

ettt

:

b

Sl

i oy

E
:
k-
il
=

f:

g
V%
E
E



levels to the ability of tactical air forces to generate sorties over time in

a surge environment.

The work center types are:

1. Those work centers assigned to the Aircraft Generation Squadron
(AGS) which perform unscheduled on-aircraft maintenance,

2. Those work centers in the Component Repair Squadron (CRS) or ;
Equipment Maintenance Squadron (EMS) which perform unscheduled 1

on-aircraft maintenance as a primary function or in support of
AGS when needed,

3. CRS and EMS work centers whose primary function is performance
of scheduled or off-equipment maintenance, and

4. Those CRS and EMS work centers whose on-aircraft unscheduled
maintenance can be deferred.

Only work center types 1 and 2 are explicitly modeled in the SGM. §

Workcenter types 3 and 4 are not modeled because we assume that most scheduled ;

= and deferable maintenance will not be performed during a maximal surge effort. :
Z Examples of the four work center types are: E%

1. 325X0 - Automatic Flight Control System
325X1 - Instrument Systems

2. 423%X0 - Eiectrical System
423X1 - Environmental System
423X3 - Fuel System
423X2 - Egress System

3. 426X2 - Jet Engine Intermediate Shop
326X4 - Automatic Test Equipment

4. 427%2 - Non Destructive Inspection

Work Center Break Rates. The work center break rate is an estimate

of the probability that unscheduled on-aircraft maintenance (one or more jobs)
is required in a work center following a sortie.

The me®hod of estimating the work center tieak rate is explained by

an example. Consider 1,000 sorties and 300 jobs (related maintenance actions

afli
i

requiring maintenance in a particular work ceanter). Assume jobs are randomly
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distributed among the sorties; thus, a job "hitting" a sortie is a Bernoulli

process with

1 if the job hits the sortie,

0 otherwise, and

1
~ number of sorties

-]
t

The total number of jobs hitting a randomly chosen sortie is the sum of the
independent Bernoulii trials; i.e., a binomial random variable with parameters

n = the number of jobs (work center hits) and

1 .
number of sorties

P

The work center break rate, i.e., the probability that 1 or more jobs require

maintenance in a work center is given by

1-(-pt (1)

Intuitively, (1 - p) represents the probability that maintenance is
not required for onme job and (1 - p)n represents the probability that mainte-
nance is not required for amy job. Thus, expression 1 represents the prob-
ability that maintenance is required in the work center for one or more jobs
(the work center break rate).

Work Center Service Rates. A work center service rate is the rate,

in aircraft per hour, at which unscheduled on-~aircraft maintenance is per-

formed by a service team (defined later in detail). The expected service rate

is the inverse of the expected service time, which represents the expected

time required to complete all jobs (on the aircraft) which have broken iato a




work center. Calculation of the expected service time is based on
assumptions:
1. Job times are exponentially distributed,
2. A maximum of three jobs break into a work center following a
sortie (the probability of more than three jobs is negligibly

small because of the low work center break rates), and

3. HNo more than two work center service teams (servers) can work on
the aircraft simultaneously.

These assumptions lead to three cases.

Case A. One job in the workcenter.

Job 1: y Server 1

y 1

b

—
y = expected job time

Case B. Two jobs in the workcenter. Here we let Y1 denote the length of the

shorter job and v, the length of the longer job.

b4
Job 1: - i Server 1
i 1

Job 2: . ; Server 2
I =
2
In this case we are concerned with the service time of job 2, Yy

because the aircraft is in the work . »nter until the longer job is completed.
Case C. Three jobs in the work center. Here we assume that the first server
to finish starts the third job.

y v
Jobs 1 and 3 1 2 Server 1
i

y
Job 2 1 Server 2

I
i
+
|

In this case we are again concerned with the total time in the work
center. Let Server 1 arbitrarily be the server that finishes first. Then Yy

is the expected job time for Server 1's first job. At the end of job 1, both




servers may be viewed as starting new jobs because the exponential distribu-

tion has no memory. The longer of these two new jobs has expected length ¥ps

therefore, the expected total time in the work center for all three original

jobs is Y + ¥Yy-

The expected service time is obtained by putting cases A, B, and C

together as shown in equation 2. Taking the inverse of the expected service

time approximates the expected service rate.

E[Service Time] = P{1 job} x y + P{2 jobs} x v,

+ P{3 or more jobs} x (y1 + yz) 2)

Number of Servers.

The number of servers represents the number of
maintenance teams in a work center that are available to perform unscheduled

on-aircraft maintenance at a random point in time. A server, or maintemance

team, is composed of a number of men. An approximation of the number of

servers is given by equation 3.

_ UMD Authorizations
No. of Servers = Expected Number of Men Working
On The Aircraft (3

Authorizations for a work center (AFSC) are obtained from the Unit Manning

Document. Only type 1 and 2 work centers, as described earlier, are included

in counting the authorizations for an AFSC. The CRS and AGS authorizations are

added together when the same AFSCs are found in both squadrons. This total

gives the number of individuals available to perform unscheduled om-aircraft

maintenance in a surge environment.

More than one job can be in a work center at an arbitrary point in

time. Thus, any approximation of the ezpected number of men working on the
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aircraft must take into account the number of jobs being worked onm simul-

taneously. This is dome in equation &4; however, we assume that the same

average number of men per job work om each job.

Let A = Average Crew size per lob.

o Tl oo} xyxa+r(zjobs) x (y4y,) x A+ P[3 or more 1sbs] x (Iy4y,) % A
EfNumber of Hen] =

(%)

E[Service Time]
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APPENDIX A.

CONVERT MAINTENANCE HISTORY TAPES

I. TAPE CONVERSIONS

A.

i T A

A\
I ‘m,.ml

e B.

0529/N241D/UTIL/J/F4E.ZAT

b

JGOSA/DLGFILES/PHYSKIP

Function. Gives number of blocks on each T-tape.
Serves as a check against the number of records on the
Zat tape.

Ml

Input. T-tapes-maintenance data collection base level h’story i‘
tapes, which contain raw maintcoaace data %

Output. Computer listing-tells number of blocks on each
T-tape (called records om listing).
JCL. Figure A-1.

Piogram Submission. Figures A-2, A-3, A-4.

Key

1. Run Command

2. XName of program

3. Name of submitter

4. WUser identification

5. Input tape-this program is run separately for each
T-tape.

6. Input tapes are 9 track

7. Label of input tape-all T-tapes have the same
label, ABD6DA.

Sample Runs. Tigure A-5.

ol o

Function. Puts tapes in Honeywell System standard format.

Input. T-tapes-only the first T-tape from a base is specified.
Qutput. Zat tape in Honeywell format.
-~ check labels for each tape created which should be three =
per tape %
- check error count which should be less than 5 |

JCL. Figure A-6.

A-1
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Program Submission. Figure A-7.

O it

Key

1. Program name

2. Name of submitter These questions are always asked.

3. User identification

4. Name of output tape

5. Area Code-part of six digit code that identifies
the tape as that of a particular user

6. Input tape-this program is run once for all
T-tapes from a base.

7. Label of input tape

8.

Number of records to be dumped (usually 100)
Sample Run. Figure A-8.
JG05A/CDEP/TAPEDUMP

Function. Helps to confirm that Zat tape is good. Checks

that all the records on T-tapes were transferred to the
Zat tape.

Input. Zat tape created from 0S29/N241D/UTIL/J/FAE.ZAT

Qutput. Computer printout listing records-total number of
records on the Zat tape is also printed.

JCL. Figure A-9.

Program Su.wission. Figure A-10.

Key %
1. Input tape reel number

2. Number of records to be dumped (usually 100)

3. Input tape name

Sample Run. Figure A-11.
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HEALR(XL)Y 2.2, 16,58

FIMOTE ®4# &F IRSTNAME, #% JOOSA/DLGFILES/PHYSEIR
$#IDENT: &IDENT.

$IMS(i12 4, GET RINTAFE. FOR INPUT 3
SIUTILITY L
SLIMITS: 3, 10K, » 1K E
$IMIGE: 1, INFUT REEL=%INTAFE. E
$1FFILE: AA. FHYREC 2
$EOUTIL:ASIS, TERM =
BIFUTILIAA, » SKIF/LF/, HOLLDI/AA/ E
BIFUTILIAA: »SKIP/LIF/,.HOLD/ AR/ 2
$IFUTIL:AA, » SKIP/IF/ - REW/AAR/ 5
BLTAPER7-0R~Y, 1 AA. ALLD, » SINTAFE. » » X INLABEL , ### -
H1 ENDUOR E
FIGURE A-1. JGOS5A/DLGFILES/PHYSKIP z

A-3 E
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*RUN LAGLIA/SUBMIT-R

###%# STARS SUBMIT SUBSYSTEM %tk

=RUN JGOSA/DLGFILES/PHYSKIP

ENTER FIRSTNAME 7

=NANCY B

ENTER IDENT 2

=0S2011N241D , 0S29UGOODWIN
_ ENTER INTAPE ?

=T-30

ENTER 7-OR-9 ?

=9

ENTER INLABEL

=ABD6DA

JOB SUBMITTED
SNUMB # 74290

FIGURE A-2. SAMPLE PHYSKIP SUBMISSION




=RUN JGOSAIBLGFILES/PHYSKIP
ENTER FIRSTNAME
=NANCY B

ENTER IDENT ?

=0S2011N241D ,0329UGOODNIN
ENTER INTAPE

=T~31

ENTER 7~OR-9 2
=9

ENTER INLABEL ?
=ABDADA

JOB SUBMITTED
SNUMB # 7433u

FIGURE A~3. SAMPLE PHYSKIP SUBMISSION
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=RUN JGOSA/DLGFILES/PHYSKIP

ENTER FIRSTNAME 7

=NANCY B

ENTER IDENT ?
=0S2011M241D , 0S29UGOODWIN
ENTER INTAPE ?

=T-32

ENTER 7-0R-9 ?

=9

ENTER INLABEL ?
=ABD&DA

JOB SUBMITTED
SNUMB # 7437U

FIGURE A-~4. SAMPLE PHYSKIP SUBMISSION




e s sy s A

5385530553555 85555555555553555555858555558555588535555585535555555553538535853
5S35 555553555885 5555555858535855555555555585555855553558555853

$35535
$

S
S

$

$53S 3
$ S S
$ ]

$535ss $38 $S

s s
s | ss3s3s3 5

s
5
s
58
s
$385

5553555355558 5585555558585855585555555885355855558855555S58555555555555555555553858
5SS S ST 55555585 8555555555555 55558 553555555555 588555555555558585838¢8s

$s

0001
0002
9003
09004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
091S
8016

78239U ENTERED C

Vvauwvaiavaamwiraninraan

[ 7]

SNUMB
COMMENT
USERID
NQTE
TDENT
MSG1
UTILITY
LIMITS
MSG2
FFILE
SUTIL
FUTIL
FUTIL
FUTIL
TAPE9
ENDJCB

AT 13.149 FROM T755/8 0~08~-10

78294

0S298RIGGS TSS CARDIN
0S298RIGGSSRusgNnnsn

*x MANCY B8 #»« JGOSA/OLGFILES/PHYSKIP
05201182410 ,0S29UGOGDWIN

4,GET T=30 FOR INPYT

3,10K,,1K

1,INPUT REEL=T-30
AA,PHYREC

4815, TERM

A4, ,SKIP/\F/ , HOLD/AA/
A4, ,SKIRP/1F/,HOLD/AA/
A4, ,SKIP/IF/ ,REN/AA/
AA,A100, IT‘30! +ABDGDARNR

TOTAL CARPD COUNT THIS JO8 = 200016

FIGURE A-5.

SAMPLE PHYSKIP RUNS




74290 01 08/04/80 UTILITY REPORT 731111 PAGE 1

$ FFILE  AA.PHYREC

$ QUTIL  ASIS, TERM

s FUTIL AR +SKIP/1F/,HOLD/RA/

FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE
$ FUTIL AR »SKIP/IF/.HOLD/AA/

FILE CODE AR SKIPPED 1 FILES. 10752 RECORDS IN LAST FILE

$ FUTIL  AA.»SKIP/1F/.REW/AA/
FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)
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Pe SYCUT

RC~-S3 10 LINES AT 3TAa, %L

PROCESSOR i/0 CORE
S .a2 S 3.83 5 .52

SNUNMB=Ta29U, ACTIVITY®=01, REPORT CODE=S3, RECORD COUNT=000010

B
j,h”iuﬂ

;

|
i
‘le
Alite

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)




S555355335355535555855588SS

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
555335553535553555585855SS

SiSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSJSSS838355

$83s8ss $3 S8ss §85S S 5
S $Ss 5 s ] s S s
§S35% 58388 S S S S S S s $ 3Sss t A1
$ 55858sS SSS 5838 S S
S S $ s $ S
S S. $35383s S $3s8

S5553333533SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
SSSSSSSSSSSSSSSSSSSSSSSSSSS$SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
= 30 =~ OATE 09-01-81 TIME 1S.77S ID = xL c

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)
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5SS S5 ESSESSSS5ST55S555T585555555555555855555555585555555555535555535555555353
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS!SSSSSSSSS5SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

533338 $558 $353
3 $ ]
] L3 11 $s$S
s S $
S s $ s s
S R3] 5853 $35S

EESSEESS 5SS 55SSSSSESSSSS5S55555SSSSS5SSSS5S5555555555555555555555555555555555853
SSSSSSSSSSSSSSSSSSSSSSSSS5833553335355555358SSSSSSSSSSSSSSS&SSSSSSSSSSSSSSSSSSSSS

$$  7433U ENTERED C AT 13.169 FROM TSS/S  0-08-12

0001
§602
0003
0004
0005
0006
0007
0008
3909
9910
0011
0912
0013
0913

SNyMB 74330
COMMENT 0S298RIGGS 7SS CARDIN
USERID 0S29BRIGGSSasszxasazs
NOTE x% YANCY 8 ex JGOSA/DLGFILES/PHYSKIP
IDENT 052011N2a10 ,0S29UGD0ODWIN
M5G1 4,GET T-31 FOR INPUT
UTILITY
LIMITS 3,10K,,1K
w§ge 1, INPUT QEEL=T-31
FFILE AA,PHYREC
QUTIL ASIS,TERM
FUTIL A%, ,SKIP/1F/7,HQLD/aA/
FUTIL AA, SKIP/IF/,HOLD/AM/
FUTIL AA, SKIP/1F/7,REN/AA/
0015 TAPED 14,4100,,T=31,,AB06DARRY
0016 ENDJIGR

TOTAL CARD COUNT THIS JO8 = 000016

"

WAL LLULBOLGLLLBLLLL

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)




743340 01 08/04/80 UTILITY REPORT 731111

E FFILE  AR.PHYREC

t ] QUTIL  ASIS, TERM

s FUTIL  AA+»SKIP/1F/.HOLD/AA/ .
FILE CODE AA SKIPPED 1 FILES, 1 RECORDS IN LAST FILE

s FUTIL  AA..SKIP/1F/.HOLD/AR/
FILE- 2 BLOCK 3397 FILE CODE AR NONRECDVER. PARITY ERROR

FILE- 2 BLOCK 3398 FILE CODE AR NONRECOVER. PARITY ERROR
FILE~- 2 BLOCK 3399 FILE CODE AR NONRECOVER. PARITY ERROR
FILE- 2 BLOCK 3400 FILE CODE AA NONRECOVER. PARITY ERROR
FILE CODE AA SKIPPED 1 FILES. 10618 RECDRDS IN LAST FILE

L FUTIL AA,.SKIP/1F/,REW/AA/
FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

T
)

A

i

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)
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Pe  SYQUT

RC=53 18 LINES AT STa, XL

PROCESSOR /G CORE
s .49 S 4,13 $ .55

SNUMB=7a33yY, ACTIVITYS=01, REPORT CODE=53, RECIRD COUNT=0000%a

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)
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5SS SIS S SESiSSSSSEsESSSSSSSSS55sS5S5585558SS55SS555855555338555588¢
5585555 Es S SsS IS5 SS5S5555855555555555838535553585S

5353353 L1 535S 58s3

5 S Ss $ S

5388 $SSS S $ s $8S SS$
$535S8S
s

s -]
S S -] S $
L S 5353 S$8SS $8s3S

S5SNI s s SsSSSESSSS55S5SSSSS5S5SS555S5555S5555SS55558558S

5558555555855 55585555555 55558558858 53585555555555555555555558538555585S
“s 30 == DATE  09~01=-381 TIME 15.773 ID = XL C

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)
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S5 SSS3555TSES8S858585S55S8S5555855535555555555535555555553555SS585853 8523832538
5555555558538 8555558555555535553355553555555555555555555555555535555555935355583

$33333 ss $38S $SSSSS LI |
s 53 s s s = -
3 s s s $sS s 5 S
= s 555353 s s s S
3 s s s s s s s
s s $s3S s sssS

55555 SSSEEEESISE5ESSESSSSSSSS5IsSS5ssSsssaSSSSSSSSSSSSSSISSSISISISENSISLSISNSS
$555355555855555555555555585585585S 5555585585555 SSSSSS3S5S555SISSSSSSSSASS

e

Lt

35 73237y ENTERED < AT 13,188 FIOM TSS/S  0-08-12 )
000t 3 SNUMB  7a37uy
2002 S COMMENT 0S29BRIGSES TS5 CARDIN
2093 sS USERID 0OS298RISGSIEITNsszmae =
990a § RGTE *e MANCY 3 »e J50SA/DLSFILES/PMYSKI®
2005 s IDENT  0S201182a1D ,0525ucCODwIN =
0906 § ¥S§31 4,5ET T-32 FPR eyt
9007 AS 9TILITY g
0008 S LIMNITS  3,10%,.1% =
9009 S 562 1. INPYT REEL=T-32 =
9610 § EEILE A2, PHYREC =
9011 3 QUTIL  a51S.7E¥M E |
2012 5 FUTIL A3, ,5KI9/1F7,ACLD/AA/ s
213 8 FUTIL  34,,SKIPs157,n0L07aA7

061a § FUTIL A&, ,SKIP/IF/,RERF3a/

1S 5 TAPEQ  Aa,a100.,T-32,,280¢Dizss

916 3 ENDIOB

TATAL CZARD CSuNT THIS 203 = 300018

FIGURE A-3. SAMPLE PHYSKIP RUNS (CONI'D)




74370 01 08/04/30 UTILITY REPORT 731111 PAGE

s FFILE  AA,PHYREC
s QUTIL  ASIS.,TERM

s FUTIL  AA.,SKIP/1F/.HOLD/AA/
FILE CODE AA SKIPPED 1 FILES.

1 RECORDS IN LAST FILE
s FUTIL  AA.»SKIP/1F/.HOLD/AA/
FILE CODE AR SKIPPED 1 FILES. 4223 RECORDS IN LAST FILE

s FUTIL AA, » SKIP/1F/»REW/AR/

FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

FIGURE A~5., SAMPLE PHYSKIP RUNS (CONT'D)
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sYaur

RC~53 . LINES AT STA, XL

PROCESSOR

i/0 CORE TOTAL

$ .16 § 1.53 § .21 S 1.90

SNUMB=7437U, ACTIVITY®=01, REPORT CODE=S3, RECORD COUNT=000010

FIGURE A-5.

SAMPLE PHYSKIP RUNS (CONT'D)
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583 S S s sS S5 S5S5 8555555555555 S5SS585558558SS5S558838555588SS
5SS 558588555585 5555555555858585535385588555555555555535555555555355555558858558

388355S $3 $888 $3$SSSS S
S $ S $ 3 S
5§85S S3sS S s S 38S S S
S $535S8S s S 5
S $ s S 5 S
S S §$SS S S538

§$5S $88s

Wi ins

58S 5558355555555 8555555583558585555553553555538588558555558555585555355553858SESS
S5 S S 5S58 55855 5555555555585 55555555555555558555558555555S55885S553555SS
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=RUN 0S29/N241D/UTIL/J/F4E.ZAT
ENTER FIRSTNAME ?

=NANCY B

ENTER IDENT ?
=0S2011N241D , 0S29UGOOLWIN
ENTER OUTLABEL ?
=8J-ZAT

ENTER AC-2CHAR ?

=26

ENTER TAPE1L ?

=T-30

ENTER INLABEL

=ABh&DA

ENTER DUMP-LEN

=100R

JOB SUBMITTED
SNUME # 7423U

FIGURE A-7. SAMPLE ZAT SUBMISSION
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002a gNDJOB
TOTAL CaRD COUNT TuIS J08 = 00002s
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FIGURE A-8. SAMPLE ZAT RIN
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0FINOTE: #3 LFIRETNAME, ## 430TA/CNER/TAPEDUNP
0% IDENT % IDENT.

0$:M3G1 4, GET &TAPE#. FOR INFUT

5 UziLI'V
SOBILIMITSN 7, 10K, » 10
O

ﬂ$ TAPEY: A&, A1, - LTAFEH#, » - HTAFENAME. ###
:"M’hg--:INHUT REEL =4TAFEH#.
T ENDR
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FIGURE A~9. JGOS5A/CDEP/TAPEDUMP
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=RUN JGOSA/CDEP/TAFEDUMP

ENTER FIRSTNAME ?
=NANCY B
ENTER IDENT ?

=0S2011N241D :0529&GOODNIN

ENTER TAPE# ?
=204641

ENTER DUMP-LEN ?
=100R

ENTER TAPENAME ?
=SJ-ZAT

JOB SUBMITTED
SNUMB # 7740U

FIGURE A-10.
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APPENDIX B. FIND ALL WORK CENTERS
A. JGO5A/CDEP/JCL/P2.JCL

Function. Creates an output tape with all work centers
selected. This tape is used as input to JGO5A/CDEP/JCL/P3.JCL .

Input. Zat tape JGOS5A/CDEP/SEL.PROG/FIND.WCS (Figure B-1)
- dummy mapping which causes all work centers to be selected
- SRD's specified are changed for each aircraft type
(Lines 1030, 1060, 1090)

JGO5A/CDEP/CSTAR/P2.C (Compiled) See Figure G-1 for COBOL
listing of uncompiled version.

Output. CO.WCS tape-combination data file.

SEL.WCS tape selection reports data file input to
JGO5A/CDEP/JCL/P3.JCL

JGO5A/CDEP/OUTPUT/P2.X1.2 (Figure B-2) SRD-WDC-RPT-ID index file
JGOSA/CDEP/OUTPUT/P2.X2.2 (Figure B-3) AFSC index file

JGO5A/CDEP/OUTPUT/P2.X3.2 (Figure B-4) Report SO01 index file

JCL. Figure B-5.

Program Submission. Figure B-6.

[NV

e

Key

1. Input tape reel number
2. Name of input tape

Sample Run. Figure B-7.
B. JGO5A/CDEP/JCL/P3.JCL

Function. Provides a listing of all work centers and their §j
manhours.

Input. SEL.WCS tape produced from JGO5A/CDEP/JCL/P2.JCL E

JGO5A/CDEP/CSTAR/P3.C (Compiled version). See Figure G-2 for
uncompiled version

Output. SORT.WCS tape containing sorted selection records
which are input to JGO5A/CDEP/CSTAR/P3.C program

Computer listing of all work centers.




JCL. Figure B-8.

L 1

Program Submission. Figure B-9.

Key
1. Reel number of inmput tape

Sample Run. Figure B-10.
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g REFPORT GROUS.TITLE,FIND ALL WOE
SDFTIEbsI&SéE
_}

iEb,QFT
WO, A
REPORT.CZ

SoS ool
3
i
¥
?

v O B s D)

-
>

T W
e e e RN

340 SRO. ¥FH

Q70 WD, A

020 REFORT.C4
1020 SRE,QFT:XFH
1106 WhC

1110 NL:F'}"LEN RZ TO AFECE
1120 DUMMY > DUMMY

1120 END

1130 REPORYT.3C, SUPPRESS.REFPCGRT

FIGURE B-1. JGOSA/CDEP/SEL.PROG/FIND.WCS
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SROVE: XFH.&6FT

WOC/S (##N0 NAMEx= SET):
h e i W
e

FEPORT 41
SRO-S: X
YRCUD (%

A

REPORT C22

SRS EiF

FH: AFT

#MNO NAME#% 5ET):

x

WDC S (##NO HAMEs: SET):

FIGURE B-2,

EHI:
WO S (#:END NAMER- SFT
s Nt NAME®=® SET):

JGO5A/CDEP/OUTPUT/P2.X1.2

CDEP REPORT INDEX FILE




Q1DLMMY Q0000

FIGURE B-3, CDEP AFSC INDEX FILE-JG054/CDEP/OUTPUT/P2.X2,2
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XBAZL0
AZARLOD
X1AZZ0
ALAZ1O

FIGURE B-4, CDEP REPORT SO1 INDEX FILE JGOS5A/CDEP/OUTPUT/P2.X3.2




TOH#S, RIXL) #:8,14&,58

ZOHINOTE: #% HFIRSTNAME. #% JGOSA/CDER/JCL/PL . JCL
20$: IDENT: &L IDENT.

JAHRIMEGL 4, GET LTARPE-#. FOR INPUT

FEHIMEGL 4, ULGOD, WEE, (52926, 045

HFFEIMEGL 4, LGEEL . WCE, 152924, 045

4051 0FT IONI NOMAR

SO$:2ELECT: MEOSA/CDER/CETAR/FZLC

OB EXECUTE

FOSLLIMITE: 50, 235K, » 4K

7SS TAPEZ1 UA, DI D0,  ZATAFE-#. - » 4UNAME. . » ###
20%:DATAIDI

SESUSELECTA: JGOSA/CDER/SEL. PR F ool Wig
YOB:FILEi B4, NULL

10062 3YS0OUT S0, XL

110$8SYRIT s 51, XL

12081 8Y30UT 2 DL, XL

1ROSI PRMFLI X 1. We 56 JGOSA/COER/QUTPUT /P2, 8L 2
1405t PRMFL S X2 Wy =, JEOSA/COER/QUTRUT /P2, X2, 2
1S0$ PRMFLE X3, W, S JGOSG/CHER /GUTRUT /P2, X2, 2
1A0OFITAPEZI DO, CLOD, 5 2 » T WIDE, 5 ¥8s

17068 TAPEYI SR S1D: 5 » s SEL L WCS, o #3635

1SS0S FILEI Ry MLUILL

1208 ENDUOR

3*

FIGURE B~-5. JGOS5A/CDEP/JCL/P2.JCL




=RUN JGOSA/CDEP/JCL/P2. JCL
ENTER FIRSTNAME 7

=NANCY B

ENTER IDENT ?
=0S2011N241D , 0S29UG00DWIN
ENTER TAPE-# ?

=20641

ENTER NAME ?
=SJ-ZAT

0O

R

JOR SUBMITTED
SNUMB # 3331U

FIGURE B-6. SAMPLE CDEP SELECTION PROGRAM RUN
TO FIND ALL WORK. CENTERS
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SSSSiSSSSSSSSSSSSS%SSSSSS;SSSSSSSSSSSSSSSSSSSSSSSSSSS555555SSSSSSSSSSSSSSSSSS§$SS
595585555885 53585335553535585S5555 55555555855 5555555555535555585555553555553535535s

$5SS $33$ ssss s
s s 3 s s

$ss sss S$S$S s

s s s s s

s s s s s s s
$583 $383 $$s58 $38 $558

S S S SSSSESSSSsSsIsSITsSISSSSsEISSS55ISS553555S558583555555553555555555885s8
5335858555555 555585555385555555555355555555555555555555555535558555355838553S

0005 S IDENT 0S2011N2410 ,0S29UGO0DWIN
S S S SSES S SESS S IS S8 585 5SS 5555555555555555555555535555555558555¢8s8
5555535555555 8855553835S555555555 5885555555555 5555555555555555353555555553553555859%

$SSS $3835 §5s8S s$s$S S 535S §3353 $SSS
S 53 S s S 3 s H s $ $s s 5s
§ §5 $$sS ] S S S 3 $ 55§ $ §8
$s § s 58S 58S8S S s 858 S8 § $3 5
$s S -] S S $ - s ss S $3 s

$3SS 5358S $$58s8s s §$8SS 55sS SSSS$ $58S

5SS S SSE S S ESSSS 55555 S SESSEESSSS5S555 5855555555555 55585555555555555558558
3555555555555 8555553880585 5855555555555 55555555558555555555555388535585588

8s 3381U ENTERED € AT 16,910 FRCM TSS/5 0-08=12

0001
2002
0002
900a
2005
29006
3007
3008
2009
9010
J011*
9013 a
J01a
0015
9016
3017
9013
0019
5020
ho21
0022
9023
9023
9025

SNUMB 3381u
COMMENT 0S298RISGS TSS CARDIN
USERID 0S298RIGGSSaasnnnzans
NOTE #x NANCY B «» JGOSA/CDEP/JCL/P2.IJCL
IDENT 0S2011N24810 ,0S29UGCODWIN
MS51 3,GET 20641 FOR INPUT
¥S61 3,ULG6C0.#4CS,052926,045
~S61 3,ULGSEL.WCS, 082926, 045
OPTION NOMAP
SELECT JGOSA/CDEP/CSTAR/PZ.C
GBJECT F/8=NEISON C17,.2a30012380SELECT00
EXECUTE
LIMITS S0,35K,,6K
TAPES DA,D100,,20641,,5J-2AT, 288
DATA 51
FILE 34,NuLL
S5YSOUT  S0,xL
SYSGUT S51,XL
SYSQUT ©CL,xL
BRMFL X1,84,5.JG0SA/COEP/OUTPUT /P2, X1.2
PRIMFL X2,%,5.JGO0SA/CDER/QUTPUT /P2, .X2.2
PRMFL £3,%#,5.JG0SA/CDER/QUTPYT/P2.X3,2
TAPES C0,C100,+5+COJHCS, 2w
TAPES SRyS100, ¢+ +SEL.WCS,,wux
0026 FILE RJ.NULL
N027 ENOJOB
TOTAL CARD COUNT THIS JO8 = 000A39

w

WwiamwLwsinniar n

(7]

W inwLL WKL n
[’ X N7 )

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS




= BEGIN ACTIVITY <01- GELOAD 08/31/81  SW=000000000000
INPUT STARTED W#ITH 320641 FOR FILE CODE DA GE 600 BTL aFDSC 20641 20641 0001 80217
OPERATCR STARTED  wITH 221472 FOR FILE CODE SR GE 600 BTL AFDSC 21472 21472 0001 81243
OPERATOR STARTED  WITH 225238 FOR FILE CODE CO GE 600 BTL AFDSC 25238 25238 0001 81243
INPUT CONTINUED wITH 220441 FOR FILE CODE DA GE 600 BTL AFDSC 20441 20541 0002 80217
= NORMAL TERMINATION AT 021641 I=S000 SwW=000000000000

START 19.794 LINES 172 PROC 0.3a75 I/0  0.102 I4 S  MEMORY
STOP 29.3a6 LIMIT 6144 LIMIT 0.5000 LIMIT CuU S5 M=T
SWAP 0,000

LAPSE 0.553 FC 0 TYPE susy IP/AT FP/RT 15/8C M35/3€ ADDRESS T=»

91 R D191 9 0 0 1 0=08-12

R+ ? 019} 976 0 0 13 0=08~12

DA D TAP9  3isu72 23a02 0-16-05 320641
38 NULL 3 0 0 - 0+00=00

$0 svout

St Syout

oL Svouy

X1 R D194 0=08~03

X2 R D191 0=08=03

X3 R D191 ’ 0-03=03 o
€O D TaP9 ) O=16=06 325238
5% D TAP9 O0=14=07 221472
R  NULL 0-00=00

P+ SYOUT

L R D191 = ! 0=08=-02

LIST §7 LINES AT STA, Xu
RC~-43 21 LINES AT S5TA., xL
RC=01 56 LINES AT STa, ¥L
RC=90 38 LINES AT S§TA, XL

PROCESSCR i/0 CORE
5 1l.1e 5 e.12 S 40.39

SMUMB = 3381y, ACTIVITY 2 = 01, REPORT CODE = 74, RECORD COUNT = £000S7

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)
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SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)
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FIGURE B-7.




5 Y

SNUMB = 331U, ACTIVITY =3 = 0i, REPORT CODE = a3, RECORD COUNT = 000021

W By 00 251 s s 1

CDEP STANDARD H.I.S. VERSION 1.1
REPORT 502 L0G OF USER=INPUT DIRECTIVES
REPORT GROUP TITLE-NQT DEFINED

REPORT GROUP,TITLE,FIND ALL WCS
SGRTIES, 16862

QEPORT,C2

SRD,AFT

ADC, A

REPORT, L2

SRD, XFH

WADC,A

REPORT,C4

SRD,AFT,XFH

aDC, A

WNORKCENTERS TO AFSCS
DUMMY, DUMMY

END
REPORT,SC,SUPPRESS,REPORT

i Y 4 ORI Ot a8 R €O 4498

——

wxxwazsxxx END OF PROCESSING 1S USER=DIRECTIVES

SNUMB = I381U, ACTIVITY = = 01, REPORT COCE = 01, RECORD COUNT = 00005s

FIGURE B-7, SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)




REPORT 501t

CDEP STANDARD H.I.S. VERSION 1,1
USER INPUT SELECTION SUMMARY

REPORT GROUP TITLE-FIND ALL wCS

MDS VALUE; FROM USER ~=aNONEw=, FROM 'Ba? DATA ~##NONEwe

NQ, OF SORTIES =

NQ, OF FLYING=HQURS =

16862

t#NONE»»

WORK CENTER TO AFSC CONVERSIONS

OUMMY

SELECTION OPTION
DEFAULYS USED;

SELECTION OPTION
OEFAULTS USED:

SELECTION CPTION
DEFAULTS USED:

SELECTION OPTION
DEFAULTS USED:

SELECTION QPTION
DEFAULTS USED;

SELECTION OPTIDN
DEFAULTS USED:

SELECTIGN OPTION
DEFAULTS USED;

DUMMY

« CATEGORY OF LABOR
ALL

=~ ASSIGNMENT CODE
ALL

= TYPE MAINTENANCE
Z:WcTsS-P.L-K.J-HaE;D.C.Bol

- QUEEN BEE ENGINES
INCLUDED

= COMPONENT POSITION
EXCLUDED

= ACTIVITY ID/COMMAND ID
ALL

< 3 DIGIT wug's
ALy

REPCRT GROUP TITLE: FIND ALL wCS

REPURT SaA

REPORT 58
REPGRT SC
REPORT SO
REPCORT SE
REBORT SF
REPORT S5

REPORT SH

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)

GENERATED
GENERATED
SUPPRESSED
GENERATED
GEMERATED
GENERATED
GENERATED

GEMERATED




CDEP STANDARD H.I.S5. VERSION 1.1
REPORT S01 USER INPUT SELECTION SUMMARY
REPORT GROUP TITLE~FIND ALL WCS

w“ o ‘LH } i

LIST OF USER~SELECTED SROD'S
XFH,AFT

i

i&

REPORTS TQ BE OUTPUT 8Y COMBINATION REPGRTS PROGRAM

REPORT €3
SRD'S: XFH,AFT
HOC'S (2xNQ NAME=+
A

QEPCRT Cai
SRD'SS XFH,AFT
ADC'S {(»2NDO NAME=xw
A

QEPORT C22
SRD'S: XFH
HDL'S (naNO NAMEes
A

REPORT £21
SRD'ST AFT
ADC'S {(»eNC NAME*w SET):
a

SNUMB = 2231y, ACTIVITY # = 01, REPORT COCE = 00, RECORD COUNT = 000038

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)
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CDEP STANDARD H.I.S. VERSION 1.1
REPGRT S00 INPUT OATA SELECTION SUMMARY PAGE 1
REPORT GROUP TITLE-FIND ALL aCS

INPUTS NO. OF RECORDS NG. OF MAN-HOURS

INPUT FROM BASE=LEVEL HISTORY FILE 255928 1011187.2

JUTPUT: NO. OF RECORDS NO, OF MAN=-HMOURS

REJECTED SECAUSE THE RECORD:

0~DUPLICATES ITS PRECEDING RECOGRD 47539 89538.56
1=HAS UNWANTED WORKCENTER (INDIRQECT) 15215 196272.5
2-HAS UNWANTED 5SRO 102418 a420927.0
3=-HAS UNWANTED CATEGORY OF LABOR 0 0.0
d=HAS UNWANTED ACFT ASSIGNMENT CODE 0 0.0
S=HAS UNWANTED ACTIVITY/COMMAND ID 0 0.0
S=HAS AN MDC RECORD-ID OF 2 OR S 2295 0.0
T=rAS UNWANTED AORKCENTER (DIRECT) 87540 INsaas .9
B<HAS UNWANTED TYPE-MAINTENANCE CCGDE ] 0.0
G=nAS UNWANTED QUEEN BEZ INDICATCR 0 0.0
10«HAS UNWANTED aHEN-DISCOVERED CODE 0 0.9
11=HAS UNNANTED 3 OIGIT WORKUNIT CODE 2 9.9
12=#AS AN MDC ACTION TAKEN CODE = £ v 0.0
13-DOESN'T FIT & SPECIFIED COMB. IPT, 9 0.0
18~HAS MAN=u(URS = ZIERO 0 . 0.3
1S=CONTAINS UNRECOGNIZABLE DATA 12 0.9

USED IN SELSCTION REPORT

54 INDIRELCT MAN=#(URS EPOGRTED ] 0.9
SB WGAKCTRS NOT FOUND IN DIRECTIVES 37580 » 3043a8.9
S5C SEFIALLY CNTRLED REMOVE/INSTALL 909 9.9
SD SELECTED WaAN-HOURS REPORTED 2 0.9
SE STHEDULED INSPECTIONS REPCRTED 0w 5.9
SF  SPECIAL INSPECTION REPORTED 4] L] 9.0
SG TETO w0ORX REPORTED o 9.9
SH CANNIBALIZATION a0ORX REPORTED [} 9,9
PASSED TG THE COMBINATION PROGRAM
AUC: 0axxx (SPEC. INSPECTION DATA) . 0 * 0.9
AUC: 11000+ (DTHER COMB, REPT DATA) o = 9.0

= NOTE; THESE FECIORDS AND MANKOURS ARE SEPORTED IN OTHER ENTRIES ON THIS REPCRT

e d iy

O

b Wl

: FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)
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588585 SS9 8555585555555555555555358 s
$55335555555555555555555555555555555583555555555555555555555585553555555585855555853

$sSS 5358 $358 s 5
S s s s 5S s
$555 5883 538 s83 £11.11 s s 58388 $583
s $ s s $ s
s s s s s s s $
§$5S $353 %8Ss 535 5853

3555858585558 S8 5SS 5555855855555 555555858555555555555555558555555585S88585538s8S
55858555555 555555855555555555555555555355553555555555555558555855555555558585555S3
= 3 ) w= DATE 09-01-31 TIME 15,758 I0 = XL c

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)
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L1}

3

AME. ## !*Jri" *" JF3L 00

EF SELECTION OGRANM #%
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CIJ
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LS
#
= £
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RT.  UCE, 0S2S
FY T TRACK

» 1"' 14

E3
nrnz

mﬂ$ ND:
FoOSsUTILITY

ZOBLIMITSIO0D, 10K, 1K

2083 MEG2: 1, INPUT REEL =%INTAFE.

10062 FUTIL IN-SAL,REWN/IN. A/~ COFY/1IF /- REW/ IN. 54/
11081 TAPEZI IN, B30, - LINTAFE, 5 - SEL. WCS, » 3%

1z ’:zTﬁr‘"*’=E:A1 !’:'” SEERERD JH!.NCS,,{-**

12031 GMAP: NOGECK

1403 &4005M

1502 S0RT: InOUT, - &

1&0IFIELDSCLE

170:5E2 A1

FLL!SSIEGU?,**,E

2'2
R
e
(™
o]
2

& NOMAR

'WTTg-lc 25K, s 1K
H,§OBH,~~‘QGRT WS, . $E8

"-.Ooﬂr"-.'.
*ﬂtﬂmtﬂtﬁtﬂ'
LI T Y LI ] 1)

fad al' fud B bt e
L ».:' e

|
o

E
-
5z
=i
22,

FFOTIFILESs =R

2280%: OPTION: NORhiAP

29082 SELECT s JGOSA/CDEF/CSTAR/T
FOOBIEIECUTE

-Ct}.C’ -LINITS: 151253‘{1 ?"'."H.
SZOSIFILESTI-TIR
FIOSISYSOUTILI. XL

R0 EYSOUTILZ, XL

FE5OF: ENDWIOER

FIGURE B-8. JGO5A/CDEP/JCL/P3.JCL




=NANCY B
ENTER IDENT

1. =21472

}:'\ i “ p’ll“!‘"}l’li’\ e \‘\ \“hi I ‘

i
I

[Eo—— R

i

i

1 st s ] e
-

i

= ENTER INTAPE ?

=RUN JGOSA/CDEP/JCL/P3..JCL
ENTER FIRSTNAME 7

>

£

=0S2011N241D ,0S29UGOODWIN

- JOB SUBMITTED
= 3 SNUMB # 1190U

FIGURE B-9. SAMPLE SELECTION REPORTS
SUBMISSION TO FIND ALL WORK CENTERS




~

5555555535SSSSSSSSSSSSSSSSSSSSSSS5585SSSSSSSS55555553533555538555553SSSSSSSSSSSSS
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS55533555855SS

$ $ L 1] $588

$8 §s ] b

S $ $ S

$ s $5s8

s S 3 S

1] §$$S8 $ $358 §5383

SSSS$S$SSSSSSSSSSSSSSSSSSSSSSSSSSSS&SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS$SSSS$SSSSSS
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESS555585585335555535

SS 1190U ENTERED ¢ AT 07.946 FROM T3S5/S§ 0=08~=11

0001
0002
0003
3004
0005
0006
0007
0008
0009
9010
9011
0012
0013
ooia
001S
0616
0017
0018
2019
0029
oo2f
0022
0023
N024
0025
9026
0027
029
V030
90324
3032

SNUMB 1150U
COMMENT 0S29BRIGGS TSS CARDIN
USERID OS298RIGGSSsutussasan
NQTE *» NANCY B #+ JGOSA/CDEP/JCL/P3.JCL
NQTE =* RUNS CDEP SELECTION REPORTS PROGRAM ww
MOTE *% IN FILE JGOSA/CDEP/CSTAR/P3.C
IDENT 082011N2810 ,0S529UGO0DWIN
MSG1 4, JLGSORT ,#55,082926,045
NQTE *% COPY S TRACK TO 7 TRACK TAPE aw
UTILITY
LIMITS 05,10K,,1K
MSGe 1, INPUT RESL =21472
FUTIL IN,SA,REN/IN,SA/,COPY/1F/,REN/IN,SA/
TAPES9 IN,83D,,21472,,3EL.A4CS, , 2n8
TAPET SA,TOC,,,»+SORT ,NCS,senx
GMaAP NOECK
CPTIONS NOMAP
EXECUTE
LIMITS 15,3S5K,,1K
TAPE? 5A,7T000,,,,30RT ,NCS, , 222
FILE SZ,T1s,228L
FILE S1,51R,100R
FILE 52,52R,100R

ILE $3,53R,100R
QPTION  NGMAP

SELECT JGOSA/CDER/CSTAR/PI.C
OBJECT F/8=NEISOO C17,.228012380SELRPTOO
TXECUTE
LIMITS 15,25K,,6K
FILE 71,718

SYSQUT L, XL
2033 SYSQUT L2,xL
0034 £NDJOB

TOTAL CARD COUNT THIS JOR = 000339

(7]

Frs

»

wr

1

$
S
]
S
S
]
$
5
§
S
s
$
-]
]
]
AS
$
K]
5
5
5
3
3
3
3
N
3
]
b
H]
8
§

* BEGIN ACTIVITY =01= UTILIT 09/02/81 Sw=010000000000
INPUT STARTED WITH 221372 FOR FILE CODE IN GE 600 STL AFDSC 21472 21472 0901 81243

FIGURE B-10. SAMPLE CDEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS
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RUN TO FIND ALL WORK CENTERS (CONT'D)

SAMPLE CDEP SELECTION REPORTS
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LIsT 21

PROCESSOR
S 2.10

* BEGIN ACTIVITY
* NORMAL TERMINA

START 8,730
sTOP 8,776
Swap 0.000
LAPSE 0,046

LIST 17
RC=-01 205
C~02 2%

PROCESSOR
3,67

SNUMB = 1190u,

$3 R D191 » 22388 1200 1200R N=08=09
P» SYOUT
Le R D191 = 4489 824 624R 0-08~02

LINES AT STA, xL

1/0 CORE TOTAL
$ 3.73 5 10.93 S 16,76

=0d= GELOAD 09/02/81 SW=000000020000
TION AT 033775 1=S000 SW=000000000000

LINES 248 PROC 0.0209 1/0 0.016 Iu s MEMORY
LIMIT 6144 LIMIT 0,1500 LIMIT CU 35 Mav

FC O TYPRE BUSY IP/AT FR/RT 1S73C MS/uE ADDRESS T=

T1 R D191 » 53637 0 0 2736 2736 NeG8=-16
R* R D191 =« 415 0 0 28 28 0=08=12
L1 SYouT -

L2 SYourt

P+  SYOUT

Lv R D191 » 979 0=08=902

LINES AT STA, =xL

LINES AT STa., xi
LINES aT STA, XL

I/0
S .91

ACTIVITY = = 01, REPORT CODE = S3, RECORD COUNT = 000004

FIGURE B-10. SAMPLE CDEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS (CONT'D)
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1190U 0t 09/02/81¢ UTILITY REPORT 731111

5 FUTIL IN,SA,REW/IN,SA/,COPY/1F/,REW/IN,SA/
COP1IED 1 FILES., 87548 RECORDS IN LAST FILE

SNUMB = 1190U, ACTIVITY 3 = 02, REPORT CODE = 7a, RECORD COUNT = 000070

IGURE B-10, SAMPLE CDEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS._(CONT'D)




1190U 02 09-02=-81.
PREFACE

BROGRAM BREAK
COMMON LENGTH 0
V COUNT BITS 5

PRIMARY SYMDEF ENTRY
cesvee 0

SECONDARY SYMDEF ENTRY

BLOCK LENGTH

«SMA 1
+SMB 1
«SMC 1

SYMREF

«SRPT

+GACLS
«GAGET
«GAOPE
+GAPTS
«GAPUT
+GCLSE
-GGTBK
+GOUTL
+GREAD
+GWAIT
«SABRT

FIGURE B-10. SAMPLE CDEP SELECTTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS (CONT'D)
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000000

000000 : T INQUT, .8
000074 ci3

00007s Al

00007s INOUT,»»,2

ERROR LINKAGE

000113 000000000000 000
000114 333333333337 000
& END
117 IS THE MEXT AVATLABLE LOCATION,
SH4AP VERSION/ASSEMBLY DATES JMPA 730601/052373 JMP8 730601/052373 JMPC 730601/052373
THERE AEQE NG WARNING FLAGS IN THE ABOVE aSSEMBLY

FIGURE B-10. SAMPLE CDEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS (CONT'D)
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ocT

&

AL SYMBOL
ez GECALL
106 INQUT
S +GALLS
& <GAGET
7 .GAOPE
10 .GAPTS
11 ~GAPUT
12 .BCLSE
13 .BETBK
14 LAGUTL
15 +BREAD
18 +GWAIT
17 +SABRT
7a +5M71
i SN2
¢ <SMAX
¢ - .SMCX
1] «SMDX
[ <SMERR
i +SMFLD
1 +SMSEC
a -SRPT
21

SNUMB = 190U, ACTIVITY = = 03, REPORT CODE = 74, RECORD COUNTY

FIGURE B~-10.

08.571

REFERENCES BY ALTER NO.
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TR I R T VN VLV VI T S TV TG U U

BB U W

X LIMITS NEEDZD FOR THIS ASSEMELY,

SAMPLE CDEP SELECTION REPORTS PROGRAM

RUN TO FIND ALL WORK CENTERS (CONT'D)
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